Role of Fas-mediated apoptosis and follicle-stimulating hormone on the developmental capacity of bovine cumulus oocyte complexes in vitro.
Follicular atresia is believed to be largely regulated by apoptosis. To further understand how apoptosis can affect cumulus cells and oocytes we have evaluated the incidence and regulation of apoptosis affecting bovine cumulus oocyte complexes in vitro. Expression of components of the Fas signaling pathway was studied in both oocytes and cumulus cells by polymerase chain reaction after reverse transcription, immunoblotting, and indirect immunofluorescence. Furthermore, the Fas signaling pathway was activated in cumulus oocyte complexes with an agonistic anti-Fas antibody during in vitro maturation in the presence or absence of FSH. Viability and incidence of apoptosis in cumulus cells were evaluated by assessing membrane integrity and nuclear morphology. Oocyte nuclear maturation was also analyzed, as well as cleavage rates, blastocyst formation rates, and blastocyst quality, following in vitro fertilization. Fas mRNA and protein were expressed both in oocytes and cumulus cells. FasL protein was found in cumulus cells but could not be detected in oocytes, despite its mRNA expression. Both activation of the Fas pathway and presence of FSH during in vitro maturation increased the incidence of apoptosis in cumulus cells, affecting predominantly the middle and peripheral regions of the cumulus. The observed increase, however, had no effect on the developmental competence of the oocytes.